Introduction
There is good evidence that parental psychiatric disorder increases the risk of a disturbance in child development [e.g. 1 ]. There has been particular interest in the impact on the infant of maternal psychiatric disorder occurring during the year following childbirth, as it has been argued that maternal disturbance during key stages of development is particularly likely to have an adverse effect. Indeed, a large body of research shows that maternal psychiatric disorder at this time significantly raises the risk of adverse infant outcome [2] . Much of the research in this area is derived from studies of postnatal depression [3] [4] [5] [6] [7] , and to some extent from eating disorders [8] [9] [10] [11] and anxiety [12] . Furthermore, disturbances in the children may persist well after remission of the parental disorder [7, 13] .
These findings highlight the need for understanding the mechanisms by which parental disorder influences child development. Considerable progress has been made in identifying mechanisms in a number of domains, including behavioural, attachment [14] [15] [16] and genetic [17] . However, maternal cognitions, which are likely to be an important factor underlying maternal behaviours such as sensitivity, have been largely ignored. In particular, little attention has been paid to the effect of the recurrent negative thought processes and the resultant attentional distur-bances that are core features of many psychiatric disorders. In the following, we present the rationale for the hypothesis that particular cognitive processes, characteristic of a number of common psychiatric disorders, underlie the maternal behaviours that are involved in the transmission of disturbance. We have termed these cognitive processes 'preoccupation'. The goal of this paper is to underscore the importance of testing whether preoccupation is one of the contributing factors to an increased risk of adverse effects on child development amongst children of mothers with postnatal psychiatric disorders. There are, of course, several other factors affecting child outcome and maternal insensitivity, such as the already mentioned attachment relationship between the mother and the child [18] , the mother's attachment status [14] , as well as the mother's selfesteem [19] or empathy [20, 21] . We will not discuss these in detail, as the purpose of this paper is not to provide a comprehensive review, but instead to consider an issue that has thus far received little attention. The suggestion in this paper is that maternal cognitive processes are potentially one of a number of important mechanisms underlying the relationship between postnatal depression and anxiety and child de velopment. We do not propose to review the literature on other mechanisms, as much of it has been well documented.
We use the term preoccupation in the sense that it is defined in the Oxford English Dictionary [22] . Thus, we define preoccupation as a state of narrowed or self-focused attention in which one's mind is dominated by recurrent negative intrusive thoughts that are difficult to control, difficult to dismiss and recur even if dismissed. We hypothesise that because preoccupation interferes with mental functioning, especially attention and, consequently, responsiveness to the child, it has the potential to interfere with responsive parenting and ultimately child development. That is, preoccupation is proposed to be important in mediating the impact of postnatal psychiatric disorders on child development.
We recognise at the outset that the term preoccupation is used in two other contexts as well. Winnicott [23] originally described a process, which he called primary maternal preoccupation, as an essentially normal phenomenon in which parents are focused on their infant around the time of birth and the early months of an infant's life. Subsequently, Leckman et al. [24] provided empirical data on this early parental preoccupation, which is seen as serving a biologically protective function. The adult attachment literature also uses the term preoccupation. In particular, the adult attachment interview categorises individuals as 'preoccupied', describing them as: 'Not coherent, preoccupied with or by past attachment relationships/experiences, speakers appear angry, passive or fearful. Sentences often long, grammatically entangled or filled with vague usages…' [25] . These terms are distinguished from the preoccupation defined in this paper, which is negative in nature, strongly associated with psychiatric disorder and which involves a narrowed or self-focused attention, in which one's mind is dominated by recurrent negative intrusive thoughts that are difficult to control, difficult to dismiss and recur even if dismissed. We justify using the term preoccupation as this encompasses the dictionary definition, and therefore we believe it would be inappropriate to substitute the term with another.
Psychiatric Disorder in the Postnatal Period
Maternal psychiatric disorder in the postnatal period is not uncommon. Postnatal depression is the most common postnatal disorder with a prevalence of around 10% [26] , and has also been given the most attention in research. Anxiety and eating disorders have not received as much consideration, but are assumed to be common postnatally because of their overall prevalence among women of child-bearing age. In epidemiological research that has recruited subjects from across the population as a whole, generalised anxiety disorder (GAD) has a current prevalence between 1.5 and 3%, and a prevalence in the past year between 3 and 5% [27, 28] . Like other anxiety disorders, it has a chronic course. GAD is twice as common in women as in men [28] , typically developing during the early child-bearing years of the late teens to the late 20s [29] . Recently, two studies [30, 31] have suggested that anxiety in the postpartum period (GAD and other anxiety disorders) is more prevalent than previously thought, and thus this is an area of growing interest. Epidemiological studies on the prevalence of eating disorders in the postpartum period have not been conducted, but estimates indicate that at least 2% of women of child-bearing age suffer from bulimia nervosa or anorexia nervosa, and this figure increases to 4% when atypical eating disorders are included [32] .
Recurrent Negative Thought and Preoccupation in Psychiatric Disorders
Although sometimes referred to as worry and sometimes as rumination, recurrent negative thoughts appear to be characteristic across a broad range of psychiatric disorders (for a review, see Harvey et al. [33] ). Worry is considered to be the core component of GAD, and has been defined as 'a chain of thoughts and images, negatively affect-laden and relatively uncontrollable' [34] . Rumination is characteristic of depression [35] , and has been defined as thoughts and behaviours that repetitively focus an individual's attention on his or her negative feelings, and the nature and implications of these feelings (including the causes, meanings and consequences of the feelings) [36] . In the context of eating disorders, these two terms have been used interchangeably to describe the type of thoughts involved [37] .
We are using the term 'preoccupation' to refer to the core process of recurrent negative thinking that is characteristic across the psychiatric disorders common in the postpartum period, as discussed above. Although recurrent negative thinking is referred to as rumination in the depression literature and as worry in the GAD literature, these two terms are often used interchangeably in most literatures pertaining to other psychiatric disorders. Furthermore, the notion that worry and rumination are really independent phenomena that would justify different terminology has been challenged [38] [39] [40] [41] . Thus, it is possible that worry and rumination reflect the same underlying processes [33] . It is also important to note that as depression and anxiety are highly comorbid disorders, it would make sense that the cognitive processes involved are overlapping to a degree.
Although we argue that the cognitive process of recurrent negative thinking is the same across disorders and therefore discuss preoccupation independently of the specific psychiatric disorder in question, it is important to highlight that the content of recurrent negative thinking will be very different for the different disorders and will reflect the current concerns inherent to each disorder [33, 42] . Recurrent negative thinking can also have both an internal and an external focus. For example, there is evidence that people who are depressed experience recurrent thoughts about their depressive feelings and symptoms, their personal inadequacies and their perceived failures [32] -all thoughts with an internal focus. In contrast, the core feature of GAD is referred to as worry, which includes negative thinking about perceived threats [43] [44] [45] . Bulimia nervosa is characterised by preoccupation with eating, body shape and weight [46, 47] .
Although preoccupation can be considered a core characteristic of several psychiatric disorders, it is not in itself a symptom and therefore is not directly manifest in the symptomatology of the disorders. As a cognitive process that can vary in content, it does not lead exclusively to a specific type of behaviour that would coincide with the conventional symptoms assessed by psychiatric interviews or questionnaires. Instead, it needs to be measured with different questionnaires as well as experimentally. Questionnaires relevant to our concept of preoccupation mainly come from the research traditions studying rumination and worry. These include for example the ruminative response style (the Response Styles Questionnaire [48] ), levels of self-focus of attention (the Self-Focus Sentence Completion Task [49] ), quality of thoughts (the Global Rumination Scale [50] ) or worry (the Penn State Worry Questionnaire [51] ). Experimental investigations have measured relevant constructs by, for example, inducing worry or rumination and then comparing the performance of participants who did and participants who did not undergo the induction task. The outcome tasks vary from study to study, including proofreading and reading comprehension [52] , or selecting words from a word grid [53] . These studies have found that performance is poorer for participants subjected to the induction task. Thus, the effects of preoccupation as a cognitive process emerge in different ways in different tasks.
Impact of Preoccupation
There is a large body of work in relation to depression, anxiety and to some extent eating disorders suggesting that negative recurrent thinking, the process that we call preoccupation, has profound effects on a person's capacity to attend to and to respond to the outside world. In the section that follows we review this evidence, before moving on to discuss the relevance of preoccupation for child development.
Attention
Central to the argument herein is the notion that the recurrent negative thoughts characteristic of preoccupation invariably lead to a narrowed focus of attention. Generally, attentional resources are preferentially allocated to stimuli that have personal relevance, and, in psychiatric disorders, this relevance is affected by the cognitions typical of the disorder. For example, in depression the focus of attention is predominately internal or selffocused [54, 55] . In anxiety, the attentional focus can be both external, involving scanning the external environment for threat [56, 57] , and internal, scanning the body for threat [58] and monitoring the self to see how one appears to others [59] . Similarly, both external and internal attentional focus have been implicated in eating disor-ders. Relative to controls, individuals with bulimia nervosa selectively attend to weight, shape and eating stimuli [60] [61] [62] [63] [64] [65] [66] [67] , indicating selective attention to preoccupation-relevant external cues. They also selectively attend to internal cues such as thoughts of worthlessness in relation to body shape and weight [64] . Indeed, it is well established that a narrowed focus of attention toward disorder-congruent stimuli is characteristic of a wide range of psychiatric disorders [33] .
Consequently, in the presence of multiple competing stimuli, attention is allocated more to personally relevant stimuli and less to personally irrelevant stimuli. The relevance of stimuli, as mentioned above, is influenced by the disorder in question. Central to our argument is the conceptualisation of Kahneman [65] that attentional resources have limited capacity. Thus, the allocation of attentional resources to personally relevant stimuli as a result of preoccupation impairs the processing of other stimuli in the environment. This is experimentally demonstrated in cognitive interference paradigms such as the dichotic listening task and the modified Stroop task. In the dichotic listening task, participants are required to verbally repeat ('shadow') non-disorder-relevant information being played to one ear through a pair of headphones, while disorder-relevant and non-disorder-relevant words are presented to the other ear. Attentional bias is indexed by disruptions to the shadowing task when a disorder-congruent word is played in the unattended channel, compared to when a non-threat word is played in the unattended channel. In the modified Stroop paradigm, individuals are shown threat-related words and control words printed in different ink colours. The task is to name the ink colour of the word. Significant delays in colour naming are thought to measure disproportionate allocation of attentional resources to the word stimuli.
Using the dichotic listening task anxious individuals exhibit more disruptions of their shadowing task when threat words are presented to the non-shadow ear [e.g. 66 In individuals diagnosed with an eating disorder, studies of attention have tended to group the different eating disorders together. Several studies have indicated that people with an eating disorder show increased emotional Stroop interference for both food and body-shaperelated words [75] and body shape pictures [76] .
Taken together, depression, anxiety disorders and eating disorders affect attentional processes, narrowing attentional focus and biasing it toward disorder-congruent stimuli. This impairs the processing of other stimuli in the environment and constitutes a form of cognitive load that consumes attentional capacity and adversely affects speed of performance, performance on a secondary task, and problem solving [57, 77, 78] . Disruption of the secondary task extends to social interactions, since there is evidence that an elevated self-focus of attention impairs attention to details of the social situation, as indexed by poorer recall of partner information following an interaction [79, 80] , although this finding is not always replicated [81] . Experimental studies indicate that attentional impairment in GAD [82] and depression [83] is more marked when there are competing stimuli in the environment.
Maintenance of Preoccupation
In addition to focusing attention on disorder-congruent negative stimuli, preoccupation has a self-perpetuating quality. This characteristic has been highlighted in the cognitive processes related both to anxiety and depression. Several laboratory studies have shown that chronic worriers are more likely to anticipate catastrophic outcomes than non-worriers, and this is associated with increased negative affect, which in turn leads to further catastrophising [84] [85] [86] . Parallel findings are evident from experimental manipulations of rumination that lead to the intensification and prolongation of depressed mood [87, 88] . In turn, depressed mood increases the recall of negative information and negative inferences about events [89, 90] . This issue has not been studied in the context of eating disorders, but the results from anxiety and depression research so far suggest that the persistence and recurrent nature of the negative thinking as-sociated with these disorders potentially further exacerbate the effects of this cognitive process.
Given this evidence concerning the self-perpetuating nature of preoccupation, and how preoccupation consumes cognitive capacity and attention in particular, the question is then raised as to how preoccupation might affect the mother's responsivity to her child.
In What Ways Might Maternal Preoccupation Have an Impact on Infant Development?
Taking the reviewed evidence together, recurrent negative thought, which we refer to as preoccupation, is characteristic of depression, anxiety and eating disorders, all of which commonly occur in the postnatal period. We argue that it is important to consider the potential impact of maternal preoccupation on infant development, because preoccupation results in reduced responsivity to the environment and is self-perpetuating. There is a growing body of evidence that infants, from the first few months of life, are sensitive to their carers' communications, and seek out certain forms of parental responsiveness [91] [92] [93] [94] . In the section that follows, we review the considerable evidence that has accrued suggesting that different facets of parental responsivity influence key aspects of infant development.
Maternal Sensitivity and Responsiveness
Normal Samples. Numerous studies have shown that contingency of parental responsiveness plays a key role in infant development [95] . By 6 weeks, infants are clearly sensitive to the facial expressions and responses of their mothers and expect social contingency [93, 94, 96] . For example, in studies of normal samples using the still-face paradigm (where mothers are asked to show a blank unresponsive face to their infant) infants become increasingly distressed as their mothers remain apparently unmoved by their protests and attempts to interact [92] . Infants also learn to develop social anticipations and expectations about the behaviour of others [94] , and prefer to attend to people who have been responsive to them in the past compared to those who have not [97] .
Clinical Samples. Several studies have shown that postnatally depressed mothers have significant problems in showing sensitive responsiveness. Their children, in turn, show high distress levels and are more avoidant of contact [5, [98] [99] [100] . In two large UK community cohorts [101] [102] [103] , postnatally depressed mothers were found to be less sensitive to their infants than control mothers.
The speech of depressed mothers to their infants was less focused on the infant's experience and included more criticism and hostility than the speech of healthy mothers [102] . Stein et al. [103] found that depressed mothers showed significantly less facilitation and rapport when interacting with their children than control mothers. Furthermore, depressed mothers and their children showed significantly less interaction in general than control mother-child pairs. Similarly, postnatal eating disorders have been found to be associated with a lack of maternal responsivity, which in turn is associated with adverse child outcome [10] . Having said that, Campbell et al. [3] studied low-risk first-time depressed mothers and found that while these mothers displayed lower level of positive engagement and affect than control mothers, there was no evidence of the negative, rejecting and intrusive type of interaction characteristic of some samples of high-risk mothers [e.g. 98 ]; thus, they suggest, rather than simply taking into account the depression status of the mother per se, 'more subtle aspects of parenting may be mediating any longer-term effects on the quality of the relationship or on infant outcome in relatively low-risk dyads'.
The evidence suggests that maternal insensitivity and lack of responsiveness in particular is critical. This conclusion is not a new one, but to date it has not been determined precisely what aspects of the maternal psychiatric state are responsible for this altered maternal responsivity. A number of researchers have pointed to cognitive processes involved in preoccupation as potentially responsible for the lack of maternal sensitivity. For example, Zahn-Waxler et al. [104] studied the impact of maternal depression on child development from ages 2-6 years. Although not measuring maternal preoccupation per se, they concluded that the caregiver's ability to take on the child's perspective (a child-centred orientation that encompasses the child's needs), is compromised by self-absorption and preoccupations, which are salient in depression. Sharp et al. [105] came to similar conclusions from their study of postnatal depression. Teti and Gelfand [106] also speculate that depression may affect cognitive processes by narrowing parents' attentional field and undermining their problem-solving abilities; thus, predisposing the individual to parenting deficits. Finally, in a detailed review of possible mechanisms, Goodman and Gotlib [107] proposed that exposure to negative maternal cognitions may result in the parent being an inadequate social partner for the child, as these cognitions prevent them from being responsive to the child's social and emotional needs.
Empirical support for these processes comes, for example, from a study by Murray et al. [102] , who found that, compared to controls, mothers with postnatal depression at 3 months were less infant-focused and more self-focused, and this was associated with adverse infant developmental outcome at 18 months. In eating disorders, it has been shown that the mother's focus on the infant's mess and self-feeding during mealtimes is associated with a diminished responsiveness to infant cues, ultimately leading to mother-infant conflict [108] . Field et al. [109] demonstrated that positive changes in maternal behaviour can be brought about experimentally. Mothers who had initially shown intrusive behaviours during interaction with their infants were asked to focus their thoughts on their infants for 5 min. After the thought focus task, the mothers' intrusive behaviour decreased significantly. This might indicate potential intervention strategies.
These findings on mothers with depression, anxiety disorders and eating disorders, although tentative, suggest that recurrent negative thinking may be one of the factors contributing to the intergenerational transmission of disturbance. Moreover, it seems that by changing the focus of this thinking, it is possible to influence mother-child interaction, at least temporarily. Longitudinal studies would be needed to investigate whether this influence lasts.
Impact on Infant Development
Four important aspects of infant development have been shown to be impaired in the context of maternal insensitivity, particularly lack of contingency, and these are hypothesised to be affected by maternal preoccupation:
Infant Learning. One of the main functions of contingent responsiveness is to facilitate child learning. By observing their mother's responses to their cues, infants learn associations between stimuli and responses that teach them how to influence their carers' behaviour, as well as allowing instrumental learning [110, 111] . Contingent parent-child interaction has been shown to predict infant persistence in mastery motivation tasks [112] . Ruddy and Bornstein [113] found that mothers who fostered their babies' attention to stimuli at 4 months of age had babies with larger speaking vocabularies at age 1 year. Furthermore, Papousek and Papousek [110] showed that when the parent's responses are not synchronised with the child's behaviour, learning is reduced [110] , and subsequent performance in learning tasks is adversely affected [114] .
Sustained Infant Attention. Contingent and appropriate behaviours by the parent are important for the development of sustained attention [95, [115] [116] [117] [118] [119] . Sustained infant attention is necessary to allow a child to concentrate for long enough to process information, and hence is associated with learning [118, 120] . Indeed, attentional measures in infancy have been found to be reliable predictors of IQ in later childhood [121] . Young children of mothers with depression have been found to show a less mature pattern of allocating their attention to objects than children of well mothers, since they attended to more objects than children of control mothers but for shorter time intervals [122] . This tendency of the children of depressed mothers was related to the number of times the mothers initiated and terminated the children's interaction with objects. Depressed mothers initiated and terminated their children's engagement with objects more frequently than well mothers did. High levels of attentional control in children have been found to be associated with low levels of negative emotionality [123] [124] [125] , and high levels of attentional persistence at 15 months have been found to buffer the adverse effects of early emotional negativity on later social competence [126] .
Joint Attention and Considering Other People as Intentional Agents. Towards the end of the first year of life there is a striking developmental change in mother-child interaction, and especially in the infant's attentional capacities. The infant becomes interested in the timing, direction and focus of the mother's attention [127, 128] . Infants begin to show an awareness of the focus of an adult caregiver's attention by following the direction of an adult's gaze or pointing [127, 129] . This is known as 'joint attention'. One of the crucial tasks for a parent is to monitor the infant's focus of attention, responses, behaviour and mood in order for a mutual regulation of attention and affect to occur [5, 130] . As one would expect, maternal sensitivity is crucial in this. The infant also monitors the adult's affective response to other people and objects, and regulates his/her behaviour on the basis of the adult's response, a process known as social referencing [131] . Empirical evidence of this comes, for example, from a recent study that shows that maternal sensitivity when the infant is 1 year of age predicts the infants propensity to engage with someone else in relation to the external world [132] . Both joint attention and social referencing encompass an important aspect of child development, that is the understanding of other people as intentional agents. This enables the development of other important skills, such as language acquisition [133] . For example, to facilitate object naming it is crucial that the child is able to deter-mine the adult's focus of attention on a particular object when hearing a new word referring to it. Otherwise it would be impossible for the child to associate words with their appropriate referents. Overall, therefore, the caregiver's responses to the external environment and her/his sensitivity to the child affect the child's behaviour and attention in important ways. As these are precisely the aspects of functioning that are affected by preoccupation, preoccupation could potentially have a significant impact on the child's development of joint attention and related skills.
Infant Emotional Regulation. Infants' capacities to regulate their internal state, behaviour and emotions are key developmental tasks which have considerable influence on infants' subsequent development. One of the key roles that parental support plays is to enable the child to develop greater tolerance for higher arousal states [134] . Parents regulate infant arousal by carefully monitoring the infant state and then using soothing and calming responses [118] . Attentional control and persistence are important ingredients in emotional regulation [116, 126, 130, 135] . The work of Tronick [136] on the mother's facilitation of mother-child interaction from asynchrony to synchrony indicates the key role that a mother's attention to her infant plays in emotional regulation. Such parental behaviour promotes early self-regulation and influences later adjustment [117, 137] . Elsewhere, we have proposed [138] that the impact on the infant may extend to elements of the controllability over emotional responding (in other words, learning emotional regulation) and predictability (in that a response elicits an outcome from the caregiver), both of which are considered central to emotional stability [e.g. 139 ].
Summary
The research reviewed above converges on the conclusion that core areas of infant development are dependent on maternal attention and responsiveness. Our proposal is that preoccupation is one of the key factors that compromise maternal responsiveness and thereby it adversely affects child outcome.
It is important to note that identifying preoccupation as one of the key factors affecting maternal responsiveness does not mean that we have identified a particular behavioural marker that is characteristic to all preoccupied mothers. Anxious mothers are likely to be preoccupied by threats in the environment and behave in an overprotective manner towards their infants, potentially leading to intrusive behaviour. In contrast, depressed mothers are likely to be preoccupied by their thoughts of failure and low self-esteem, which may manifest in withdrawn behaviour. This has implications in terms of intervention, as discussed below. Finally, it is worth mentioning that all mothers do at times get preoccupied by things and do display these types of behaviour. Therefore, preoccupation per se is not exclusive to mothers with psychiatric disorders. However, mothers who are not experiencing psychiatric disorders are much more likely to be able to control their preoccupation. This sets them apart from mothers with psychiatric disorders, as they are unlikely to be preoccupied for prolonged time periods when interacting with their children.
Future Research
The research to date suggests that adverse child outcomes are associated with maternal psychiatric disorder, and provides indirect support for the proposal that preoccupation is one of the mechanisms in the intergenerational transmission of psychiatric disturbance. The possibility that preoccupation is one of the cognitive processes involved raises several directions of enquiry for future research. In this paper, we have concentrated on the role of the mother, because to date this is where most of the research has focused. The likelihood that the level of preoccupation of fathers and other caregivers may exacerbate or moderate the proposed relationship between maternal preoccupation and child development requires empirical attention.
If the role of maternal preoccupation is supported by empirical research, this will provide an important avenue for the development of effective treatments to prevent transmission of disturbance. There would be two potential targets for treatment. The first important focus would be to treat the mother's preoccupation. A likely first step in developing such treatments would be to adapt interventions from the treatment of rumination in depression and the treatment of worry in GAD. The second approach would concentrate specifically on the mother-child interaction by guiding mothers to respond sensitively to their infants by helping them to focus their attention on their infant's signals, communication and behaviour rather than on their own thoughts and worries. One possible method for this would be video feedback, which has been used successfully to enhance maternal sensitivity in other situations, such as following adoption [140] . The challenge here is, of course, the diverse behaviour that can be characteristic for preoccupied mothers, and consequently a wide variety of interventions is likely to be required.
Conclusion
Although previous research has identified particular parenting behaviours and responses that are linked to adverse child outcome, the cognitive features of maternal psychopathology which underlie this non-optimal parenting remain to be identified. The key question is why mothers have difficulties in detecting and acknowledging infant signals. We argue that one of the important unexplored factors is parental preoccupation. We hypothesise that preoccupation acts as a proximal step in the transmission of disturbance, in that it interferes with the parents' capacity to attend to their infants and provide responsive interactions. Notwithstanding that certain features of maternal disturbance are disorder specific [9, 141] , we hypothesise that the key feature of maternal disturbance across disorders is preoccupation, and that it is this preoccupation which disrupts the attentional processes necessary for parental responsiveness. Future research in this area is important for two reasons. Scientifically, it will test an important potential mechanism by which maternal psychiatric disorder interferes with infant development. Clinically, if preoccupation is found to be one of the crucial mechanisms, this will provide specific information for the development of clinical interventions.
